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[57J Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding dihydrodipicolinic 
acid reductase from Brevibacterium-flavum, and capable of transforming a Coryne 
type bacteria to produce useful products such as L-lysine, etc., in a high 
efficiency. CONSTITUTION: A noval DNA fragment expressed by formula, etc., 
containing a gene coding dihydrodipicolinic acid reductase (EC-1. 3. 1. 26), 
derived from a Brevibacterium-flavum [[e.g. Brevibacterium-flavum MJ-233 (FERM-BP- 
1497), etc.]. The enzyme is obtained as a form of an objective DNA fragment, by 
culturing Brevibacterium-flavum MJ-233 until the logarithmic growth phase, 
collecting the microbial cells, suspending them in a solution containing a lysozyme, 
further adding protease K and a surface active agent to subject them to 
bacteriolysis, collecting genes from the bacteriolytic solution by a conventional 
procedure, treating the genes with a restriction enzyme, and selecting a DNA coding 
dihydrodipicolinic acid reductase. 

|511 Int'l Class: C12N01509 C12N00121 C12N01509 C12R001 13 
C12N00121 C12R00115 
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(54) 5»tHD^e3U>«k^^— fcr«3-h*T*3teffr&ODNAWfr*J:t«-©Hlffi 
(57) [5f*5J 

#~ fef«r=i-K1-5ltfi^-«r^t?DNA»>i-. KDNA 
Wrtfas*A$itfc*§»;l:/9*S K, feitfRtt**.:/ 

«DNAWrtfas*A£*i.fcJ«§ft*.:/9;*5 Kfc 

5. 
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WWFftXKOmm) l»*g2) mtrf\s\Z'^7-y*}J*-7y'<>h> (Br 

[SS^ll ^U-fcV^T^y • 7 7^ ( Brevib evibacteriuroflavum) ^r/Uf !) * A • 7 
acterium flavum ) ^Ov?t Kn^lf3y>St^ (Brevibacterium flavum ) M J - 2 3 3 VhZft#1% 

(EC 1.3.1.26) £=*-Kr*«fc?-££trDN 1 lCi2ffi4>DN Altftf 0 

a writ. m#&3 1 &*>dn A&mem •. 



ATGGGAATCA 


AGGTTGGCGT 


TCTCGGAGCC 


AAAGGCCGTG 


TTGGTCAAAC 


TATTGTGGCA 


60 


GCAGTCAATG 


AGTCCGATGA 


TCTGGAGCTT 


GTTGCAGAGA 


TCGGCGTCGA 


CGATGATTTG 


120 


AGCCTTCTGG 


TAGACAACGG 


CGCTGAAGTT 


GTCGTTGACT 


TCACCACTCC 


TAACGCTGTG 


180 


ATGGGCAACC 


TGGAGTTCTG 


CATCAACAAC 


GGCATTTCTG 


CGGTTGTTGG 


AACCACGGGC 


240 


TTCGATGATG 


CTCGTTTGGA 


GCAGGTTCGC 


GCTTGGCTTG 


AAGGAAAAGA 


CAATGTCGGT 


300 


GTTCTGATCG 


CACCTAACTT 


TGCTATCTCT 


GCGGTGTTGA 


CCATGGTCTT 


TTCCAAGCAG 


360 


GCTGCCCGCT 


TOTCGAATC 


AGCTGAAGTT 


ATTGAGCTGC 


ACCACCCCAA 


CAAGCTGGAT 


420 


GCACCTTCAG 


GCACCGCGAT 


CCACACTGCT 


CAAGGCATTG 


CTGCGGCACG 


AAAAGAAGCA 


480 


GGCATGCACG 


CACAGCCAGA 


TGCGACCGAG 


CAGGCACTTG 


AGGGTTCCCG 


TGGCGCAAGG 


540 


TTAGATGGAA 


TCCCAGTTCA 


CGCAGTCCGG 


ATGTCCGGCA 


TGGTTGCTCA 


CGAGCAAGTT 


600 


ATCTTTGGCA 


CCCAGGGTCA 


GACCTTGACC 


ATCAAGCAGG 


ACTCCTATGA 


TCGCAACTCA 


660 


TTTGCACCAG 


GTGTCTTGGT 


GGGTGTGCGC 


AACATTGCAC 


AGCACCCAGG 


CCTAGTCGTA 


720 


GGACTTGAGC 


ATTACCTAGG 


CCTGTAA 








747 



3.1.26) £^Kt*5«fc^££trDNABr>fo 

Met Gly lie Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 

1 5 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

20 25 30 

Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 

35 40 45 

Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 

50 55 - 60 

Glu Phe Cys lie Asn Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu Glu Gly Lys 

85 90 95 

Asp Asn Val Gly Val Leu He Ala Pro Asn Phe Ala lie Ser Ala Val 

100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 

115 120 125 

Glu Val He Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 

130 135 140 

Thr Ala He His Thr Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

Arg Gly Ala Arg Leu Asp Gly lie Pro Val His Ala Val Arg Met Ser 

180 185 190 

Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr 

195 200 205 

Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 

210 215 220 

Val Leu Val Gly Val Arg Asn He Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 
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Gly Leu Glu His Tyr Leu Gly Leu 
245 

vmitizist Kp^ayv»w^-f (ec i. 

3.1.26) ^^-K-reift^^tfDNAtPr^ 

isa^si waswKWKwai H i n d iiimmmk 

C 1 a 1 1 
X b a I 1 
P s t I 2 
Dra l 1 
lf*#Jfi6 1 1 - 5 <0^-rtlfrX}tO\CttM<0 

DN AWfitfc => y ^M»ll§^TlS5!jti^»^^^^iife 
!»** 8 ] R*« 6 - 7 <DV v«tjM> <!: ofcSB*<D 

(00 0 1 J 

l^**~tf (EC 1.3.1.26) fc:3»-K a r*Bfi?*& 
tr=» y *S!*l«**<ODNA»r>}-J3J:t/^©MfflfcBB 

&a— K+**e*Mttr/^fc><*^ 0 £A • 77^ 
A ( Brevi bacterium flavum ) AKJt)t\ r&D 

* Kfc* >> J&fMElfcSiifca y *S«KcBM-6. 
[0 0 0 2j 

ffiXn&m} VKYuW^yftiturt*-* (ec 

1.3.1.26) rt, B*^fil^fc*LTJBV*Mx*L 

C^-J: UCWU at^* !ltr*a!) ( Escherichia coli) 
^^cOitfe^ (J. Biol. Chem., 259, 14829-14834, 19 
88#jfch ^Jl^y^f^A - *#A<Co 
rynebacterium glutamicum ) & StefOft&nF* (Mol. Gene 
r. Genet.. 220, 478-480, 1990 &M) Coi^t^ 

SMlttt-CiS^^^^f y • (Brev 
ibacterium flavum ) fi^Oi^ fc Ko J?f =a y 

* £*ra- K-r 5»e^«:ov^r©«^«ttaafc 

y L-y ^<b»««icrjw**> 

[0 0 0 3] 

MWMttHfclJ: 5£-*-*»)S] **w<oaWtt, ay 

*SBmtClli'*:/l'tf/<?7 L y ?A • 77^A (Brev 
ibacterium flavum ) t Ko 5* tT a y 



A«fffr: 
WMWryc<D±Z£ (kb) 
0. 7, 2. 8 
1.5, 2. 0 

0, 2 5, 0. 5, 2. 7 5 

1. 2, 2. 3 

*ffc«ftflL**e>»*«nc L-y i^tiCTft r * t*> 

So 

(0 0 0 4] 

^e^t pp^ea y vrnvftt^n-k-a— v+&m 

fr^f h7t Ko^troy^St«)K^SIBA«r*i- 

3S91tt, (1) /H^/^f y *A • 7 7^'A (Brev 
ibacterium flavum ) Kn£? If a y vflfci^y 

— «r3-K+ *aC**£frDNAWf>}\ (2) 
KDNA^^t5^X.y7XU\ (3) 

£IHfH-5t><D-Cfc6o *3&iE£)±f2DNABr>i-£ 

Ifittsrtm, r©^^7^^ Ktay^ 
tfiai#^fh7t Kp^f ay >m<Di*im2ifefiz 

*+6ay*S!JNBM«rW«-r5ri:*5^«T«>-6. *>< 

utwisiifca y vvt L-y 

100 05] 

B*i^**~fef«r=i- Ki-5»e^Sr^tfDNAWfW 
(EATrn£ TA»f^j ) * 

tt, ^fc Kn^tfay ^HSrajcUt, rl^n Kb^ 
fayvK^fiHtm Wfe^K Ko^ay>« 
W^-tf (EC 1.3.1.26) *a-Ki-*»e*-DN 
A fc<&OD NAi)t Sr««c-T 

(0 0 0 6] ttWOi?t Kn^tTay i/lu^^- 
i?*a- Ki-5«e^*r*trDN AKf^Ht^oittKM 
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tt-ci^n^f^ wc^utr^^x»;^A- 77 

( Brebibacterium flayum) M J - 2 3 3 (FERM BP 
-1497) 3SXT*Z<D&$:mmft\zm\<^btlZ> 0 Ztlb 

|^L/^<^f^A-77/<AMJ-2 3 3 (FERM B 
P-1497) *©ftft#DNA±l:«RSEL t *r<OSfefeflcDN 

A • 77/UMJ-2 3 3»«)»«»^6*»CJ: 9Sfe 
fe^DNA^WU Wte*DNA*SM!ftM|fU* 

^jx^dnabtk-^ as^-^-ite^trWi-*^ 

t5pHSG29 8 (SSiSM) tC#&tC <fc 9 ffiA"T 

y) ^CGSC4 54 9 Ov-^y t7oJ) & 
x^ry^ • * h y9 * ^£^9— ( Escherichia coli G 
enetic Stock Center) , V * > V • • /<<{ it 



0*>'-> fis • Z/jT >T (Department of Bi 

ology, Yale University) -.P.O.Box 6666 New-Haven. 
GT 06511-74. USA «r»WE*U 

NA4r»ife, mtfT/i^y-SDS&fStc.fcOttiffl 
U aS<t*«»*-C«J»-r6. #*>;h,*:DNA0Ftf£ 

/ue/^fyH • 77/UMJ-2 3 3tfc&3fc<DA 

[O 0 0 7 J ±fB#«fc.fc *m>tiZ AtiKomt l-c 
tt, ±i2^^tr/<^7"y^A-77/<AMJ~2 3 3cO 
&feftDNA£fl]Rggf3f H i n dlllfcj:9 jfe&ftftL 
T»Mx<5, *££#J3. 5 k b<ODNA»itf£S£tf& 

AKfrfe*1»II»*lcJ:09WrUfc»fl>. MRff*B 
[0008] 

ran) 



C 1 a I 1 

Xba I 1 

P s t I 2 

Dra I 1 

[0 0 0 9] fc*5. ^ta^K^T, 0JJfiB**{C,fc S 

r«fcfl5ffi»j IS. DNAHr^fctt^^^ Kfc* M 

#<0*#£j RXTfyxS. K<D***tt, T#u-*y 
^77-^ U phage) <ODNA«rWH»» Hi n dl 

ll^»rtr^^ix5^#K*0ODNA»r^-o^-r 
^icii, ji^jty tr • = % )<d7t4 • *-v9* 1 74 

77-^ (* x 1 7 4 phage) tPDN A£fc]fg&3*H_a 
^ill^»rb-C»e><x&^fl:«EftiODNAWf^-(0|SI 

HWWc»-5fr, «DNA»f«fc«^7^$ KG>*D 



gKKfr^lJ (kb) 
0.7,2.8 
1.5. 2.0 

0.25, 0.5, -2.75 
1.2, 2.3 

NAW#<D*$<5F*:*ttrt-6. KO*#£tt, 
DNA»r^^^$<0^icJo^T, lkbELhagffi- 

r»fen5«**«^u tto. 1 k b**e> 1 k b^w 

o8lr^(0^^4lcov>TI±4%2K!;r^yyi-r^ Ky* 
[0 0 1 oj ±geL^^u-tr^^ry • 77 

^MJ-2 3 3<0|fefe^DNA^$dffi»^HJ_n d II 

k b(ODNA8rtftcoi*Tf*, *£>£&K?iJ&:/7* S 
KpUC 1 1 8ifcttpUC 1 1 9 (£fij&) SrfflV** 
S^;MfS/** KMttt (dideoxy chaintermina 

tion method, Sanger, F. b, Proc. Natl. Acad. Sci. 
USA, 74, p5463,1977) \C£ *) £ Z t #~C£ 5 0 

C^>J: pic Lt*e L£_h?e;A:2 $»3.5kb£DD 
N A»r>T<oifiSIB?fl^<oal— ^> • V -x-r ^-7U 
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-A (OR F) 0#S^e>*)IU^t y 

lo o 1 1 ] mm^ : i ic*aFft6*SK*j«:fi£L 

-K+Sif£T-£^trDNABr>m, 

®^^DNAd-e>¥it^nfc'bO(o^e)-f, 

^ y V&U^ K^S»{£^££t*DNA 
£<*ffj3.5kb<ODN Aft 0«Hff jRfiliRfc i 6 §3 

[0 0 12] *»«o^'t Kn^nyy^i/^^- 
f^3-Ktil^mDNA»F)t (A»rtt) £3S 

loon) *&9§<o^t Kn^eayyfijfi/^ 

* tf&3~ Kr*«e**3fc»£**fc«><0:f n* 

[0 0 14] **^(DA»f>i-^»A^6r^^-C^. 3 

> ^7^^KpCRY30 (flrBB¥3-210184^ 
i);/7^;KpCRY21 1 pCRY2KE, pC 
RY2KX. pCRY31, pCRY3KEfcWpC 
RY3KX(fc08¥2-276579^4i#) ;/7^U'pCR 
Y2*5<fcr/pCRY3 (#lifl¥l-i91686^«> ; fy 

* ^ K p AM 3 3 0 (4*0BU858-67679^f») ^7^^ 
KpHM 1 5 1 9 (^MB858-77895^«) ; 7y*% 
KpAJ 6 5 5, p A J 6 1 1 ioXXfp A J 1 8 4 4 
(#M»g58-19290<H!->k#) ; ~fy X ^ K p C G 1 W 

WB857-134500^-^) ; ~fy K p C G 2 (#088858 



-35I97#^«) ; 7yX* K p C G 4 *>J:tfp CG 1 1 

*S K^^k»tg^s)5ifie^^^tfDNA®«ioJ: 
1/3 y ^aMjtrtX««ii««ig«rf)$jge^«r$trD 
NA^Mt<S77^^ Ktf#*L<* y 
77U'pCRY30, pCRY2K pCRY2K 
E, pCRY2KX, pCRY3K pCRY3KE v 
p C RY 3 KX*^»a»^V>P>tu6. 
[0 0 1 5l"±K/?*"5 K-<^*-pCRY3 0£i! 

X ( Brevibacterium stationis ) IF012M4 

(FERM BP-2515) A^^7^U*p BY5 0 3 
1-95785^*8) DNA£^&t£«£9#?tiiU Zfr%m 

^Siafc^£^€f*£i*##J4. 0 k bODNAmX* 

c o R I&i:l*Kp n ITfellT, ^^SK^fcffc 
«tB«rs]$a^^tf^t^^2. 1 k b <0DN A 
Wr>i-«r^»)aii-o «f>^2O(0DNA»r^7^^ 
KpHSG29 8 (fflgt£$!D O Eco Rl -Kp n I 

KpCRY3 0$rlfi«rt^5, 

[0 0 16] ±&7y*^ K"<** ^>#&*8 

cDABrtfOaSAtt, «;ttf* 7yX* l 

3, /7^$ KpCRY3 0^$»A»f)i-^A 
It. 7yXZ KpCRY3 0^JiS^ Bam Hl"C§8 

Sr3-Kt-5»fifT-«r^tfDNA»r^ (Afcftf) ^DN 
A y ^f— 6 Zh\z*:*)?t5zb ^-Ct -6 ft 
[0 0 17] LT&$Z1xZ*&m<DAmK*7'y 
KpCRY3 0tC»ALfcj|fliftx_^7^^ Ktt, ^ 

*) L — y ^ >^Mi&lc»aicfiJffli-s r t ^ 
-C9^7^^ K«r Vy^; Kp CRY 
30-dapB" t^L1t 0 *7yX^ KpCRY3 
0-da pB(Otm*mz.WXtX % ^IE*I6«2(CT 

(aMRStttrAt *T L - y UX^^S < &g 

[0 0 18] **W!CJ:5±aEia|ft^^7^§ KTJKR 
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^Ut r /^fHA-77/UMJ-2 33 (FERM 
BP-1497), yi/Wr!l!>A-77/UMJ233 
-AB-41 (FERM BP-1498), /H^/^t!) *A • 
77^UMJ 2 3 3-ABT-U (FERM BP- 1500), 
^^^^r!)!>A • 7 7/<AMJ 233-ABD-2 
1 (FERM BP-1499) btlZ B fc*5, ±*2 FERM 

BP-1498 <Dm&tt FERM BP-1497 LTD 

^£{fcte&£$&T*>£ (4fc£BS59-28398^$a#j$) . 
FERM BP-1500 <03g#tt: FERM BP-1497 <D®|*£ 

te^&trCfc* (#8f)Bg62-51998^#f8#il) „ £ £> 
IC, FERM BP-1499 (O^mt FERM BP-1497 <0&«c£& 

"CfcS (^r^B861-177993^H#R8) . 

[oo i 9] ±e«k&*4HlkK:. z/ur^xy^A. 

T^^—TV^X ( Breyibacteriumammoniagenes ) ATCC 
6871, H ATCC 13745. |B] ATCC 13746, /l/^r 

y £ A • f*/* y A ( Brevibacterium divaricatum ) AT 

CC 4020, yn^/^T!)^ • F7r-^y^A 
(Brevibacterium lactofermentum ) ATCC 13869, n y 

^^fy^A.^^A ( Corynebacterium glut 

amicura) atcc $mm*m±n£$ot vxm^zzth 

VZZ 0 fc*5, fe±t LT7ut?s<?T l J £A • 7 7/< 
AMJ-2 3 3^(Oltt^V^^ 
1~Z>y7X ^ Kp BY 5 0 2 (#§flBS63-36787^## 
IB) ^/tftfC^friE^ffi^^^^^^^ ^^j. 

* B«cJ:9;/ ?,** KpB Y5 0 2 frBfe 
^1-6w^^sitv\ ^7^O*pBY502^i 

£*fZ>Zbi>°imXhZ> [Bacteriologi-cal Review, 3 
6, 361. 1972 #fiSL KpBY5 0 2£A 

[0 0 2 0] l&$l^P^f!)!>A ■ 77/UMJ 
-2 3 3S>£»*r*£±fc|H#-J- fl^tto. 2 
— 50 *i g/ml y > ? ^U>'^t > L<ttJi^ 

i^A^n * K**r*frt-*«Fttfc 1 m 1 Sfc Off) 1 0 
«*»MTCI«MW**»U 
$L/^*5^3 5t:T?JK)2 4^BB^-r6o 
*r*RLT*^*|caMiU #>3 5trcfa2 

HfP«rf7<CW\ Kp BY 5 0 2#{$*£;ft,T^ 

BY5 0 2^*$^fc^u^^^y r>A • 7^/<A 
MJ-2 3 3*^M#bti>5 a 
[00 2 1 J V *mm&~*<DmttM&Z-y'9 * * 
wmwte&tet urii, y t r • =1 y (e^ coi 

|)*>J;T^3i/nrnT • #n h^7( Erwinia carotovora ) 
ICO^T*JbiXTv^J:5(Z [N.M.Calvin feiUtP.C 



Hanawalt, J. Bacteriology, HO, 2796, 1988; K. Ho 
£>, Agricultural and Biological Chemistry, 52,293, 
1988 £JB], DNAS«»iC^Vu^Sc$rii«f 
[Y.Satoh P>, J. Industrial Microbiology, 5, 159, 1 

990] 

[0 0 2 2I ±ffiO*fe-CJB»C»L-C#fe^l5^fc K 

o s^tr = y va*uy* ^— = y *sb 

Wili/u^^ry *A . 77/UMJ -2 3 
3*c:*^-ri^WIE»ttcoig*^^ x UTKft^Z* 

nt>titzM&&**v*®mmn, mm, mm, m 

[0 0 2 3] *Jtf £ LTtt, «*.ff , ^/Uzi 

^ytn^/K 7;^h-^, >*^n-^, -7 

7-7/HI, flt#K IIJMIOttMt;^/--^ y 

%T*>6o Mf«*LTIi, 7^^7$fctt 
«fl:7^^r)A, «S»T^^r>A, ^7>^r) 
A, W&TV^^A, gf&T>^~*A^(D&fIj£« 

Xfc&ft ; ^/v* 5 >»^<07 ^ j mm ; h V, A 

[0024] mm#&m&*itft&m&k lth, y > 
K-tK^* y 9 a, y >»ztKKI>!; y *>a, m&T>* 

= 1>A V »t^y*^!>A % |tr^^ 

**fi*l-tt(^2 0-4 0t, ^L<tt^25- 
35t:iC, ^WpH«i5-10, 0*t<«7-8<?> 

[0 0 2 5] ±C«felf»b»t6««ft*fc«4J»«*^ 
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[0 0 2 61 

SBfcWl 

Sr^tf^Vf'^^y • 77/UMJ-2 3 3*^ 

(a) yi/e^f p »a ■ j - 2 3 3^)i 

DNAOjflffi 

a 7 g> y y*A o.5 g , y>g&-;t7y? 

A 0. 5g, MgS0 4 • 7H 2 0 0.-5 g„ MnS0 4 
• 4~6H z O Smg, FeS0 4 » 7H 2 0 6m g. 

IHt:c*x2. 5 g, /K 5 g. tr^^ 2 0 
o//g, iis^r s > 1 0 0 p g , /^a- * 2 0 g 
«8*i:»«ILti 1 £*f6] 1 l«r^^T^^tv< 
?T y ?A • J - 2 3 3 (FERM BP- 1497) £ 

ft7t3&#£, y 1 0 mg/ml oismt 

: 1 OmM NaC 1 v 2 0mM MJ 
f« (pH8.0), 1 mM EDTA ■ 2Na]l 5m) 
tc!B»l,fc<, KV'TftttMEl 0 0 Mg/ml i^Df 

fc. $ b(cft**A 0. 5 %**> K^>/u*iW- h y -7 
A^WIlDL.. 5 0 , CT6.W/f>*a^-.KU^Il 

m (1 : 1. v/v) «rw»u ifiti o»nNK»*« 

««tfc«, 4i!rl0-12tr-2 0m 5.0 0 

AULfco Afg£<DfaK#frr6DNA£ 

tJIca^Lt ftbixfcDNAtt, «ft DBA; 1 0 
mM MJ^®«I (pH7.5), 1 mMEDTA • 2 
Na] 5ml^DDLT4t'C--Bfe»gU^ Hifclc: 

100 2 71 (B) ^bKP^^DvStW^^-f 

fra-Ki-&»fi**at^»;t^?;*3 rotate* 
-me (a) ^ da . 

MJ ~2 3 3<D£DNA®ffc 9 0 n I 5 0 unit 
<PffrJFKB»lR H i n d II I fc 3 7 1C-C 1 £it:T 5£ 

t2^^^ pHSG2 98 (£©&») SrStflS 
»» h i n din-c^Lfcfft, *05MMMrKy>'ft 



-ci o»rai»ftUTfaR»*fr5fe«$*fc«icfi^u 

Sfffir, *tuetW>*»»**5 5 OmM h y 
(pH7.6h lOmM^WK 1 mM 

ATP, 10mMMgCI 2 , *3 J: UT 4 D N A » 
if 1 unit ££6<fc5lc£/£#£SfttoU 4^15 

10 0 2 8] ±ib^ wic * o ^bftfc:/7 * s k»«* 

J8V\ ffiW^^!)^ [J. Hoi. Biol. t 53, 159 (397 

0) ] icj:9ime^t: K»y tr^y 

^SMKAflc. y fc T • n y ( Escherichia col 

1) CGSG4549 (dapB) [0 rtfi^fc Koy 

^!)^»^^- «te*ffl*r*-f] *r«f»SI*L 
fco ^®te«L/tSUI2^^yt:T-=iyCGSG4 5 
4 9 (da p B) *^>f W 50mg^t 

-raaww* W« ; k 2 hpo 4 7 g , kh 2 po 4 2 

g> (NH 4 ) 2 S0 4 1 g. MgS0 4 ' 7H 2 0 0. 1 
g. 2 0 g*$<fcl/*7c 16g£&©* I 

Kn^tfay^fti^^-ifga-KTSBe?'** 

TH*i«J:^7^^ KDNASrflUttLfc. ttffilfc7* 

KpHSG29 8 2. 7 k b(ODNA»rm:jD 
*#£#)3. 5 k b<OWADNAmKt>m#>t>fr 
rt 0 KftW^btes Z-(D~fy*x Kfc "77*$. KpH 
SG298-dapB" 

[0 0 2 9 J (C) i^bKo^P^^^-f 

fra-KI-Sajfi^frSODNAttrfr (AgW) <D»y 

mrlS (B) X-nbtlfffyZZ KpHSG2 98-d a 
pBU^*it6!*ADNAWr>r$:T^^tcT7'7X^ 
KpUCl IS'&mmK 1^7? v-^>?Lft 0 

mZ77X^ KpHSG2 98-da p B £ftJRR§*i&H 

$ KpUC 1 1 8£ftJl%#% H i n dIII£Kft£l*-T 
»feft*SWII»£*rS£Lfc. 6 51C-C l 

5 OmM hy*»»# (pH7.6), 1 OmM 
^*^Wh— 1 mM ATP, lOmMMg 
Cl 2 , *5*l*T4DNAy • If 1 unit 
lC#rt»«r«4DL, 1 2t:-ci 5«pW»S**r. DN 

[0 0 3 0] ^^>ti^^7^^ KWKtrA^T, 

^V^AjSfeO. Moh Bio., 53. 159. 1970) i^<t !7fifria 
ac^/acy tT • CGSG4 3 4 5*=Sr^S0BI»U 
*t^^«r5 0mg^t5HR*« [lift : K 2 
HP0 4 7 g, KH 2 P0 4 2 g, (KH 4 ) 2 S0 4 1 
g, Mg S0 4 • 7H 2 0 0. lg t ^3-^ 2 0 g 
teXXm* 1 6g«rM*i:»*lT 1 1 ft*"} id 
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J&5|Stf>fcilfc« teg&£ftfc*#£fa3. 5 kb©fAD 

g 2 



[003 1 ] 
[£2] 



7*7*5 FpUCI 18-dapB 



C 1 a I 
Xba I 
Pst I 



1 

2 
3 



H 1 n 

[0 0 3 2] ±H2£ 34^4=^4 



1 8-d a pB w t^U^o £t±iCj;»K *JM Ko^ 
tr all ^g^y**-i*£^- K-ra»fiHP*fttr*t 
^3.5kbd)DNAin (HTndlllWf^ ; A»r 

[00 3 3] »fc«2 

<DDNAJ&£E?«<0&5£ 

Uttfflll (C) *T»fc^t KPi/^ny^^^ 
— t?«r=i-Kr*a«^«:^**$l5>3. 5 k b<0D 

pUCi i 9 M^a ^ u*f KMtt 

(dideoxy chaintermi nation i£) \Z «£ 5 , 12 2 L 

[00 34] jOfc«3 
/7^;KpCRY30-da p B<aSSK*J«fcU<=i }J * 

(A) 5 KpCRY30-da pBgQggfi 

^IfcflJl (B) -C#f)n^7^n # pHSG2 98- 
dapB 5jig£, 5 units flXBHMME X b a 

I joJ:r /Dr a 1 jr. 3 7fei^fiWtt^j» 

- (mmmm) 1 * g t*&&i*it 9 m^-m^e 51c 



6.7 

1.5. 5.2 

0.5. 2.75> 3.4 5 

tMK^5 0mM HI^WK«(pH7.6K 10 
mM ImMATP, lOmMM 

gCI 2 , *3j:(;T4DNA!)^f 1 unit 

3^**»«r«nu, i 2KCC1 5^IBURrt;S*Ttt^ 

»b^feil»PN A^WKWSK B a m HI 3 u 
nits t 3 7 ICC 1 ^ra^^ii-T^^tifcDNA^ 

LtL-fy^^ KpCRY3 0 1 fi g£ffij|ftg*$Bam 



HI 1 unit tZ 7lCei^W»S$-frT»f>nfcDN 
A##/&<t£j££U I^^6 5t-C10^TO 

5 0mM hy*$ffi?« (pH7. 6), 1 OnM S^ft 
1 mM ATP, 10mMMgCl 2 , ^ 
£tfT4DNA!) tf 1 unit httZX ?&&liL& 
fcWlDU 1 2lcei 5B»DB»S3ii:T* DNA##4$J 

[0 0 3 5] ftbtift??*^ K«Rt:»V^T, I93BH 
*Mi (B) fcBfW>*Hfcfc,fc»K (»8xVxyt7« 

5 0 jig/al ©»*"e*«-r5»#Wifi : K 2 HP 

0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g, M 
g S0 4 • 7H z O 0. 1 g x ^a-^ 2 0 g*5j:tf 
*35 1 6 g*S**lc*«?LT 1 1 Ic&lfcL 

U SWFUat^&WttKJiO^^^ KDNA**fcWL 

KpCRY30<7)^$*!)8. 6kbODNAf 
^^8 0 0 bp©jfADNA»r^» 
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[0 0 3 6J (B) 77*^ KpCRY30~dapB 

l/^^f y^A-77/UMJ-2 3 3 (FERM BP-14 
97) -? 7 * 5 KM**** 10 0ml OttEAttift-C*** 
«««B«[|»*T»*tfc*. ^-i^VGfcl uni.t/n 

[M:27 2mM Va-^D^, 7 mM KH 2 P 
0 4> lmMMgCl 2 ; pH7.4] ICt^l^ S 

3 



SHU 0. 7 5m I tf>*ffl&£&tIIE (A) T^e^fe^ 
7*^ SQu I *4r»*U **iCT2 0#f«# 
ILt i^->/</H>— Wi7Ftt») fcflwt % 
2 5 00^h, 2 5 m FD£R£U AC/i^fcBttDlfc 
7K*fc2 0#ffl|MtLfc. il«:3mlo»EAi|*i: 
»U 3 0ti:riWi*L^ X+vJi/U X 

T 3 OtTO 2-30 B1J&£ Lfc 0 ffiS LfcJtr-f-^ >^ 

S K**»BIHWJIt?9MfrU #6hfcW«fr©*J 

[0 0 3 7] 
(t3) 



KpCRY30-dapB 







©ttKJfr*>;**3 (kb) 


BaraH I 


2 


0.8, 8.6 


EcoRI 


1 


9.4 


K P n[ 


1 


9.4 


Xba I 


1 


9.4 



30-dapB', S K«r«»r-5«j*4r *V 

l^W7!) £^ • 7 7^MJ 2 3 3-dapB" £ 

7*^ KpCRY30-d a p B frMHHfc B a m HI 
XWWrtZZblcXV. 77 *Z KpHSG 2 9 8Ks& 

6 k b<DDNAm)tlZlJQ%.X % i?t H 

o i; 3 9 u ^ ^ ^ — ^ Sr 3 - K1" aatfi^Sr £tr 

^^f^8 0 0 b p<DDNA^TO$iX^ ft*, 

KpCRY30-da p B J: ») ^R<g* 
S*tfc^Hf/<^y!l *A • 7?/<AMJ 2 3 3-d a 

pbii xttjao < «mm 1 t @ 1 « 3 *ox*&«r 

£4X40iaSffiflHfcBrK* ¥fi£5*£8 6 BftrfCS 
ft** : FERM FM3790 £ L"C*IE£JvC^a. 
[00 3 9j HJfefll4 

^7^^ KpCRY30-d a pB(D$]|tt©tti 
ftirlSAi&ifc 10 0ml^5 0 0mlg^77^3|C 

1 201CC1 5»P0ttMIL^ wOfcJft 
I^M3-C^yw^r^A • 7 7^AMJ 2 
3 3-d a pB£*HBU 3 0t*C2 4i^Mi«i 
&fTo*L 0 TO(;ttA^l0 0ml!r5 0 

0m I ®^m77X=i\Cft&LLT 1 2 Ottl 5#Rfl« 



U W*3 0t:-C2 4«W«)M««*r»ofc. 

fc* *tW*>y«:l5 jig/ml 

*T«^LfcV«A»l|^J:0P*^>f i/VMfl^©3|t 
«A#JfeK-£a&fl;U 30t:"Cl B#*Lfc«Ki. 

It, *^>Ti/yW*A»lfi±-C<0feW<0W5tHlEL 
fc. *^"^-r^>-^A^j<fi*J:^^A 

W W6D A#ift±^# t a n 3.-o®#;tt£ 

r*^^5/^«a»A*Ji±fci»ortB-c»)ofc. rft 

KJ:»K ^M^^^ KpCRY30-d a p Bj&S 
[004 0] MteM5 
(A) ^fc Kn^tT3y 

[*§fi£:i*?# 0.4%. «a»7^-!)A 1.4 

%. *y !>-^o. o 5%. y^m-uvtrj* 

0.0 5%, MgS0 4 ' 7H 2 0 0.0 5%, CaC t 2 
* 2H 2 0 2ppm. FeS0 4 *7H 2 0 2 p p m* 



Mn S0 4 • 4-6H z O 2 p p m, ZnS0 4 -7H 2 
0 2ppm,NaCI 2ppm, tT^-f-> 2 00 u 

g/i , ^ > i oom g/i * v®e 0, 

1%, mm*.** o. i %&m&7kizt&m ioomi 

£5 0 Om I '&E.?\7y *=<^ft&LX&.m (SfcH&p 
H7.0) tfc*. yuif^f J 7^AMJ 
2 3 3-d a pB«8lt &V^5 g/1 
S) O^V3^$r«|^|cmJbOL> 3Ot:-e2 0F^ 

5%, JS6&XV*-^ 2.3%, y>&-;*7y£A 
0.0 5%, 9VBfe~^y^A 0.0 5%, MgS0 4 - 
7H 2 O0. 5%. F e S 0 4 • 7 H z O 2 0 p p m. M 
nS0 4 *4-6H 2 0 20ppm, 2 0 0 

g/1 , &S*?-T$ > 1 0 0* g/U #1f S /BfO. 3 
%, B*&^** 0. 3%£&©7klCi§#] 1 000ml 
£2 1 ttfc*. 1 2 ot:t?2 o^ra«® 

2 0ml frtiftlL fgftsftl 0 00 r pm, iifLftl v 
vm. SI3 3t:. «PJftOpH7. 6©»**ftTf2 
4P*WJ&££fro*:. «*jfcT«; 5 0 0ml 

*»«*«*^"C2®a»Lfc«, #ffi<**0.1M y 
X®ffft£ ( P H6. 8) 3-5ml IdffiSU 
«W«te3S (3$HH¥tt"C3(ak &ffia#-l O^C) t 
T»**tt#Lfc. **«r**bfc«. «^^4tt 
20#m, 6, 0 0 0 r pm4>&'b#IBlCfftU *(D± 

*~ t?fiH*tf>*JjeiC#Lfc (TamirH., Meth. Enzymol. 
17B, 134-139, 1971) # 

[0 04 1] (b) ^Kp^yy»^^-f 

±82 (A) r«fc«MRK*5 0ji 1, 3? l: 

Knv?f=»!)^0. 1M, $f>l:2mM^3f> 

rs; KT^v^^w^Ky^raTcsa (nad 

PH) *fcii^3^vr ^ K^^U^K :«5c^ 

ATC GGA ATC AAG GTT GGC GTT CTC GGA 
Met Gly He Lys Val Giy Val Leu Giy 

1 5 
ACT ATT GTG GCA GCA GTC AAT GAG TCC 
Thr lie Val Ala Ala Val Asn Glu Ser 
20 25 
GAG ATC GGC GTC GAC GAT GAT TTG AGC 
Glu lie Gly Val Asp Asp Asp Leu Ser 

35 40 
GAA GTT GTC GTT GAC TTC ACC ACT CCT 
Glu Val Val Val Asp Phe Thr Thr Pro 

50 55 
GAG TTC TGC ATC AAC AAC GGC ATT TCT 



(NADH) £2 0mM h V >IHK«KU« 

mLtLmmmm*8Qo ti i . **i«xo. im v>m 

*Aig*f& (pH6. 8) KmaLXVtVvVl* 

M*lno l^t Portray >K^a5c1"58S 
iCtt* i»*"C*)5NADPH (NADH) tflmo I 

tcj; 9 s^t pn v/trn y >gt\sjf## -wm&zmiz 

SitWLfcft, Kl340nm 
<C*5 It -5 R #££#J£ ITNADPH tf>#^fi£»|£ U 
yi/e/^f!)^A-77^AMJ 23 3- 
d a p B^e>W»Lfc«»*»(Oy t Ko^tfa y X 
Up?*— tfJStef*, 1. Ounit/mg Vholt. *fc % 
7Hf/<^>J 77^AMJ-2 3 3 (FERM BP- 

1497) £±12 (A) tra-*#lcX#IIUT«IP*««r 
HSU ^^lfi»^5r±IBti^-^<CTSS<!:^ 
^ftTNADPHCD^M^Lfco ffl£<D&j&, 5* 
fc Ka^y XU^^— tffi&ttttO. 5 units/mg 

[004 2] 

[KHS] 

ffi^l#^- : 1 
E^jOftS :747 

: 

fcfcfc : MJ-233 

#»*r*1-BB» : CDS 
#&ttfi : 1-747 



GCC AAA 
Ala Lys 

10 
GAT GAT 
Asp Asp 



GGC CGT 
Gly Arg 

CTG GAG 
Leu Glu 



GTT GGT CAA 
Val Gly Gin 
15 

CTT GTT GCA 
Leu Val Ala 
30 

AAC GGC GCT 
Asn Gly Ala 



96 



144 



CTT CTG GTA GAC 
Leu Leu Val Asp 
45 

AAC GCT GTG ATG 
Asn Ala Val Met 
60 

GCG GTT GTT GGA ACC ACG GGC 240 



GGC AAC CTG 192 
Gly Asn Leu 
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Glu Phe Cys lie Asn Asn Gly He Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

TTC GAT GAT GCT CGT TTG GAG CAG GTT CGC GCT TGG CTT GAA GGA AAA 288 
Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu Glu Gly Lys 

85 90 95 

GAC AAT GTC GGT GTT CTG ATC GCA CCT AAC TTT GCT ATC TCT GCG GTG 336 
Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val 

100 105 110 

TTG ACC ATG GTC TTT TCC AAG CAG GCT GCC CGC TTC TTC GAA TCA GCT 384 
Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 

115 120 125 

GAA GTT ATT GAG CTG CAC CAC CCC AAC AAG CTG GAT GCA CCT TCA GGC 432 
Glu Val lie Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 

130 135 140 

ACC GCG ATC CAC ACT GCT CAA GGC ATT GCT GCG GCA CGA AAA GAA GCA 480 
Thr Ala He His Thr Ala Gin Gly lie Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

GGC ATG GAC GCA CAG CCA GAT GCG ACC GAG CAG GCA CTT GAG GGT TCC 528 
Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

CGT GGC GCA AGG TTA GAT GGA ATC CCA GTT CAC GCA GTC CGG ATG TCC 576 
Arg Gly Ala Arg Leu Asp Gly lie Pro Val His Ala Val Arg Met Ser 

180 185 190 

GGC ATG GTT GCT CAC GAG CAA GTT ATC TTT GGC ACC CAG GGT CAG ACC 624 
Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr 

195 200 205 

TTG ACC ATC AAG CAG GAC TCC TAT GAT CGC AAC TCA TTT GCA CCA GGT 672 
Leu Thr lie Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 

210 215 220 

GTC TTG GTG GGT GTG CGC AAC ATT GCA CAG CAC CCA GGC CTA GTC GTA 720 
Val Leu Val Gly Val Arg Asn lie Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 

GGA CTT GAG CAT TAC CTA GGC CTG TAA 747 
Gly Leu Glu His Tyr Leu Gly Leu Sto 
245 

[Hi l *%movt vvw^v x<Dmmm»m<oittb<oimEi-ebz. 

*~-V-rZ>m&=f-&'£ts*l*£mZ. 5 k bODNAfcr 113 3] l&moy-fj** KpCRY30-dapB© 
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imi] 



3.5kb 



HindUl 



HindW 



PstI Xbal DraI Clal Psai 



i . . i i i { 500b P 



[02] 



3.5kb 

PstI Xbal DraI c > al Pstl| 
I I 1 1 

J : 1 1 I I I 




[03] 



500bp 

I I 



AWr# 




P3CI 
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(5l)lnt.Cl. 6 W5UE# /rf*j£S#^ F I «»*a*«@fr 

C 1 2R 1:13) 
(C 1 2N 1/21 
C12R 1:15) 

C12R 1:13) 
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